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SEAT INLAY AND METHOD OF MATfUFACTURING THE SAME 



The invention relates to a seat inlay in the form of an elastic grid having at least 
two longitudinal bars that are connected by cross bars and have hangers for the 
5 suspension of the inlay in a seat frame, as well as a method of manufacturing 
such a seat inlay. 

The seat backs of seats, especially vehicle seats, frequently comprise, as a seat 
inlay, a grid which suitably reinforces the cushioning but provides a certain 

10 compliance and hence adapts to the body shape and posture of the user. Typi- 
cally, this grid is formed by a wire grid which is suspended in the seat back by 
means of compression springs or tension springs such that the longitudinal bars 
extend essentially vertically in the plane of the seat back. The longitudinal bars 
are in most cases formed by bars of spring steel that are coated with plastic. The 

15 cross bars which are formed by thinner wires are bent at their ends to form 
loops which closely surround the longitudined bars and thus serve for fixing the 
cross bars at the longitudinal bars. 

Frequently, the grid is additionally mounted with a bow-adjustable lordosis sup- 
20 port which permits to adapt the contour of the seat back even better to the anat- 
omy of the user and to give better support to the backbone of the user. A sup- 
port element of the lordosis support is formed by a more or less perforated plas- 
tic plate the upper and lower edges of which can be drawn together by means of 
a Bowden cable, so that the plate bulges and thereby changes the bow. The sup- 
25 port element is fixed to the cross bars of the grid in the vicinity of its upper and 
lower edges, as is described for example in EP-A-0 780 262. 

It is an object of the invention to provide a seat inlay that Is more easy to manu- 
facture and to optimise in its elastic properties. 

30 

According to the invention, this object is achieved by the feature that the cross 
bars are made of plastic and are molded to the longitudinal bars. 

Thanks to the invention, the cumbersome process of fLxing the cross bars. 
35 formed by thin wires, to the longitudinal bars becomes obsolete. InsteadMhe 
cross bars which are now made of plastic are simply molded to the longitudinal 
bcirs, so that the grid as a whole can be injection-molded in one step. In this 
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way, the manufacturing process is greatly simplified. 

At the same time, the invention offers the advantageous possibility to vary the 
shape and the elastic properties of the cross bars such that the shape and hard- 
5 ness of the grid as well as the size of its support area is everywhere adapted to 
the anatomy of the human body an in optimal way. so that the seat comfort is 
improved and a healthy seat posture of the user is achieved. To this end. the 
cross bars may for example be formed with an intrinsic bulge which may be uni- 
form or may be individually adjusted to the mounting height of the respective 
10 cross bars. Further, the cross sectional shapes of the cross bars and hence the 
size of their support surfaces and their elastic properties may be varied from 
cross bar to cross bar and also over the length of each individual cross bar. 

A particularly useful method for manufacturing the seat inlay is characterised in 
15 that all the cross bars are molded in one step in a common injection molding 
die. 

Advantageous embodiments of the invention are indicated in the dependent 
claims. 

20 

When the longitudinal bars of the grid are also made of plastic, the whole grid 
may be formed in one piece by injection molding. 

In order to achieve a sufficient overall stability, the longitudinal bars should 
25 however have a large bending strength. On the other hand, the cross-sections of 
the longitudinal bards should not be too large. For this reason, it is considered 
to be preferable that the longitudinal bars are made of a material that is harder 
than that of the cross bars. 

30 For example, the longitudinal bars may be made of fibre-reinforced plastic. In 
this case, the grid could be molded from plastic in a multi-component injection 
process. 

According to another embodiment, the longitudinal bars are formed by bars of 
35 spring steel as before, which, at least where the cross bars adjoin, are embedded 
in the plastic of the cross bars. As an alternative, the spring steel bars may be 
embedded in plastic in their entirety, so that it is not necessary to provide an ex- 
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tra manufacturing step for coating the spring steel bars with plastic. Likewise is 
it possible to reinforce the plastic cross bars with insert-molded metal wires, 
which may then be extended outwardly beyond the longitudinal bars and may at 
the same time form the hangers and/or springs, e.g. in meandric shape, for the 
5 suspension of the grid in the fraine of the seat back. 

When manufacturing the grid, the spring steel wires forming the longitudinal 
bars may be supplied into the injection molding die as endless material, may be 
cut to the desired length when the die is closed, by means of cutters provided at 
10 the die-halves, and may then be totally or partly coated with. molded plastic. 

Particularly suitable is the use of a multi-tier die in which a plurality of grids 
may be formed in one process step. 

15 The hangers which serve for suspending the grid in the seat frame have hereto- 
fore been formed by bending the spring steel wires to hooks or eyelets. In a fur- 
ther development of the method according to the invention, these bending steps 
may be performed by means of bending tools, which are formed at the injection 
molding die. when the die is closed or after the die is closed. 

20 

As an alternative, it is possible to form the hangers from plastic concurrently 
with the cross bars by injection molding, either as prolongations of the cross 
bars or in other positions along the longitudinal bars. 

25 According to a further development of the invention, the support element of the 
lordosis support, which is made of plastic, anyway, may be molded in one step 
together with the cross bars of the grid. For example, the support element may 
be formed in one piece with the cross bars supporting the same. Then, these 
cross bares must be elastic enough to compensate the variations in length that 

30 occur when the bulge of the support element is adjusted. 

As an alternative, it is concieivable that sliding supports are forrrled on suitable 
straight portions of the longitudinal bars that are formed by spring steel wires, 
and the plastic of the support element is molded around said sliding supports in 
35 the injection molding process. In this way. one obtains a grid in which at least 
one end of the support element is slidingly guided on the longitudinail bars. 
When both ends of the support element are slidable, it is possible to provide a 
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so-called four-way lordosis support In which the support element cannot only be 
adjusted in Its bulge but-also in its height relative to the grid. 

For vehicle seats, active head rests have been developed which, in case of a coUi- 
5 sion of the vehicle. Ult forward actively in order to capture the head of the user, 
which is flung rearwardly due to the collision, more early and thereby to avoid a 
whiplash injury. The tilting movement of the active head rest is triggered by a 
trigger element which is incorporated in the seat back of the seat and responds 
to the pressure that is generated by the upper part of he body of the user when 

10 the user is forced into the seat back during the collision. The trigger element has 
a casing or other functional components made of plastic, which accommodate 
the corresponding sensors and have to be fixed to the grid in a similar way as 
the support element of the lordosis support. According to a further development 
of the invention, this casing and/ or the other functional components may also 

15 be manufactured in one step with the cross bars of the grid. 

Embodiments of the invention will now be explained in conjunction with the 
drawings, in which: 

20 Fig. 1 is a rear view of a grid having a lordosis support; 

Fig. 2 is a lower die of a tool for manufacturing the grid shown in fig- 
ure 1; and 

25 Fig. 3 shows a grid according to another embodiment. 

Figure 1 shows a grid 10 with a lordosis support 12 fixed thereto. The grid 10 is 
formed by two longitudinal bars 14 which are bent-over at their ends and are 
connected by a plurality of rung-like cross bars 18. The longitudinal bars 14 are 

30 for example formed by metal wires having a comparatively large cross section 
and, accordingly, a high bending strength, whereas the cross bars 16, 18 are - 
made of plastic. Each of the longitudinal bars 14 has two bent portions serving 
as hangers 20 for tension springs which have not been shown and, with which 
the grid 10 is suspended in the frame of a seat back in such a manner that it is 

35 held in the cushioning essentially in the plane of the seat back and gives the 
seat back the necessary amount of stiffness and compliance. Additional hangers 
20 are formed by the bent ends of the longitudinal bars 14. Alternatively, the 
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longitudinal bars may be formed as flat bands provided with holes, wherein the 
holes serve for hooklng-in the tension springs. 

The lordosis support 12 has an essentially plate-like support element 22 of plas- 
5 tic which forms a plurality of laterally projecting fingers 24 on both sides and is 
provided with perforations 26 in the central part. The fingers 24 are reinforced 
on the back side by co-molded ribs 28. By means of ribs 30 which extend at 
right angles to the ribs 28 but are interrupted locally, the stiffness of the support 
element 22 is adjusted such that it may elastically flex about a transverse axis 

10 and is thereby bulged more or less in the direcUon normal to the plane of the 
drawing in figure 2, A lever 32 which extends essentially in vertical direction is 
centrally arranged on the back side of the support element 22 and has its lower 
end supported tiltably in a bearing 34 of the support element. The top end of the 
lever 32 forms an anchor point for an outer cable of a Bowden cable which has 

15 not been shown. An anchor point 38 for the corresponding inner wire is ar- 
ranged near the top edge of the support element 22, Consequently, the support 
element 22 can be subjected to compression stresses in vertical direction by 
means of the Bowden cable, so that it bulges towards the back of the user. 

20 For being fLxed to the wire grid 10, the support element is formed at its upper 
and lower edges which respective bosses 40 which are each formed in one piece 
with a respective one of the cross bars 18. Thus, the support element 22 is sta- 
bly held at the grid 10, so that it may not be torn off. When the support element 
22 is bulged and thereby shortened in vertical direction, the cross bars 18 are 

25 bent elastiCcdly. 

For manufacturing the grid 10, an injection molding tool is used, the lower die 
42 of which is shown in figure 2. The lower die 42 forms a cavity 22' which 
ser\'es for molding the back side, visible in figure 1, of the support element 22. 

30 The portions of the cavity 22' which form the fingers 24 are slightly angled up- 
wardly. To this end, the lower die 42 forms obliquely outwardly rising platforms 
46. Outside of the cavity 22' and the platforms 46. the lower die 42 has a flat 
surface in which longitudinal grooves 14' and molding cavities 16', 18' for the 
cross bars are formed. The longitudinal grooves 14' have such a depth that they 

35 may accommodate the lower half of the cross-section of the longitudinal bars 14, 
whereas the top half of the cross section is accommodated in corresponding 
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grooves of an upper die which has not been shown. 

On the top ends in figure 2, the longitudinal grooves 14' are open into an empty 
space which is lirriited by a stop 48. On their length, the longitudinal grooves 14' 
5 are locally enlarged to form templates 50 with which respective bending tools 52 
are associated. 

The lower edge of the lower die in figure 2 forms a cutting edge 54 which is 
spaced apart from the associated mouth of the longitudinal grooves 14' and per- 
10 mits to cut the longitudinal bas 14 with cutting tools 56. 

The longitudinal bars are initially inserted axially into the longitudinal grooves 
14 in a non-bent state and are pushed against the stop 48 and are then cut 
when the die is closed. Subsequently, the bending tools 52 are drawn outwardly, 

15 so that the bent portions for the hangers 20 are formed in the longitudinal bars 
14. The bending tools 52 which are arranged at the same longitudinal groove 14* 
are preferably actuated one after the other, so that the longitudinal bars 14 may 
be displaced axially in the longitudinal grooves 14 during the bending process, 
in order to compensate for the increased demand for material caused by the 

20 bent portions. Then, the ends of the longitudinal bars 14 are bent in the manner 
shown in figure 1. To this end. the lower die 42 has integrated bending tools 58 
and corresponding bending plungers 60. 

When the die has been closed and the longitudinal bars 14 have been bent in 
25 the desired way. molten plastic is injected simultaneously into the cavities 16', 
18* and 22', so that the cross bares .16. 18 and the support element 22 are 
formed. In this process, the longitudinal bars 14 are firmly embedded in the 
slightly thickened ends of the cross bars 16, 18. When the die is opened, the 
completed grid 10 may be removed. 

30 

In the example shown in figure 1, the cross bars 16, 18 are essentially formed as 
flat bands which have only a relatively low bending strength in the direction nor- 
mal to the plane of the drawing in figure 1. so that they may be bent easily when 
they are loaded by the back of the user. At the same time, the cross bars thus 
35 form a relatively wide support area preventing them from cutting into the cush- 
ioning material of the seat back. The cross bars 18 which are formed in one 
piece with the support element 22 have a smaller width than the cross bars 16. 
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so that they are elastically deformable also in the direction parallel to the longi- 
tudinal bars 14. when the support element 22 bulges and the distance between 
the upper and lower edges thereof changes. 

5 In the example shown, the bending behavior of the cross bars 16 is controlled by 
providing reinforcement ribs 62 in the respective central portions. - 

Figure 3 shows a grid 64 according to another embodiment. Here, the longitudi- 
nal bars 14 are also made of plastic, and they form a one-piece plastic member 
10 together with the cross bars 16, 18 and the support element 22. The longitudi- 
nal bars 14 have a flat, lens-shaped cross section and are reinforced by spring 
steel wires 66 that are embedded in the plastic material. The spring steel wires 
project out of the plastic material only at their ends, so that they may be sup- 
ported there by the molding die. 

15 

The hangers 20 are in this case formed by eylets or hooks that are directly 
molded to the plastic material of the longitudinal bars 14. In this case, flaps 68 
have been molded to the top cross bar 16 for improved distribution of forces. 

20 The effective bending length of the cross bars 16, 18 may in this embodiment 
also be controlled by varying the width of the longitudinal bars 14. In the exam- 
ple shown, the longitudinal bars 14 have an inwardly increased width in the 
portion between the top cross bar 18 and the next cross bar 16 thereabove. This, 
in particular, has the consequence that the two cross bars 18 at the upper and 

25 lower edges of the support element 22 have different bending strengths. In this 
way. it is possible to control the displacement of the vertex of the bulge, when 
the support element 22 bulges. 

30 



35 



